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TOMSIQlglMG gyST""* 

The present iaveation relabea to a tenBloniajr 
aystam and particularly, but not exclusively to a 
5 tensioning system for use in tensioning cables of a fenae. 

Pensioned cables have been used in fences as on 
eltemative to use of rigid bars or to help fin ia or 
lessen the sise of gaps, which occur between structural 
elements of the fence. i£ kno«a wte»s, a tensioning 
10 device, which remains permanently connected to the cable 
i3 provided in line with each cable or between each cable 
^ a support. The tensioning devices currently used may 
be «q?ensive {especially as they are used in large numbers 
in a single fence) and may be difficult or i»«>ossible to 
15 tighten to high tensions. «hey may also have a tendency 
to loosen over time. 

According to a first aspect of the present 
xnvention, there is provided a tensioning system for 
tensioning cable canprlsing: 

a cable spacing member with a plurality of cable 
TOing portions for spacing apart a plurality of runs of 
cable; 



a swort for supporting the cable spacing 

member; 
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one or more adjustable positioning menibers for 
positioning the cable pacing member relative to the 
support Wherein, in use, adjustttent of the one or more 
adjustable positioning menibere to position the cable 
Wcing ae^er relative to the support adjusts the tension 
30 la the roas of cable. 

^ Preferably. adSustment o£ the one or more 

-Hustable poslticming meabers is adapted to move the 
^-iOe spacing member in a direction substantially parallel 
to a longitudinal direction of the runs of cable. 

Preferably, each cable spacing portion includes 
one or more apertures aad/or slots in the cable spacing 
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Preferably, respeet:ive «oertures or slots are 
spaced apart to space apart respective runs of cable. 

Khe cable fipaciag portions may include features 
other than slots or apertures in order to space apart runs 
of cable, sucb other features might include one or more 
of: hooks; luffs^ abutment porticois or other 
configurations adapted to space apart cables. 

Preferably, the cable spaeinv member includes at 
least three cable spacing portions. In a preferred 
embodiment, the cable spacing meinber supports at least 
three runs of cable. 

Preferably, the cable spacing menOier includes 
four or more cable spacing portions. 

Preferably, the adjustable positioning members 
15 are adapted for manual qperatien. 

Preferably, the adjustable positioning members 
are manually operable by use of a tool, in a preferred 
embodiment, the adjustable positioning menfliers are 
operable by an Allen key. 

Preferably, at least one of the adjustable 
positioning members includes a mechanism wihich provides a 
aeohanloal advantage, so that applying an input force to 
operate the positioning member results in a greater force 
being applied to move the bar relative to the support. 

Preferably, the positioning mead>ers include a 
helically threaded portion. The addustable positioning 
members may include or consist of bolts. 

Preferably, in use, the cable spacing member is 
located inside the support. The support may be generally 
tubular including one or more openings along the length 
thereof for runs of cable to pass through. 

Preferably, the support includes one or more 
longitudinal slots for csables to pass throu^. 

Preferably, the or each longitudinal slot is long 
compared to tbe radial dimensions of the support. 

Preferably, at least one of the adjustable 
positioning menOiers includes a threaded shaft. 
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Preferably, at least one of the adjustable 
positioning luembars includes a bolt or a bolt -like 
£astener. 

Preferably, at least one adjustable positioaiag 
"wiiiber extends froa an eactemal region of tbe support into 
an internal region of the support. 

Preferably, said at least ozte adjustable 
positioning aieii^ extends through the cable spacing 
aenber. 

Preferably, the cable spacing member and the 
support each include receiving portions for the adjustable 
positioning meinbers. 

Preferably, the receiving portions Include 
apertures for receipt of part of an adjustable positioning 
15 aienber therethrough* 

Preferably, the reeelvlag portions are provided 
so that, in use, each of a plurality of receiving portions 
provided on the support are substantially aligned with 
respective ones of a plurality of receiving portions 
provided on the cable spacing aenber. 

In a preferred eiribodiinent, one or more adjustable 
positioning laeaibers include a threaded shaft, the shaft 
extending, in use, through an aperture In the support and 
an aperture in the cable spacing aneniber. 

The shaft preferably has at least two operating 
portions or attachments which are axlally moveable 
relative to each other by rotation of at least one of the 
operating portions relative to the shaft. 

Preferably, relative axial movement of the 
pperatlng portions forces relative movement of the cable 
spacing meoiber and the support. 

Preferably, one of the operating portions or 
attachments is a head of a bolt, or bolt-like fastener, 
which forma at least part of the adjustable positioning 
35 meniber. 

Preferably, one of the operating portions is a 
nut associated with a bolt, or bolt-like fastener, which 

J lt>\uiaDtf\linB\«pui.\M7SM.dae 2S/U/02 
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forms at: least part of the adjustable posxtioninff meanber. 

Alternatively, oxua o£ the operating portions may 
be part of the oable spacing meaSbBi:, or a part of the 
support, xn this oase, the part of the oable spacing 
neitiber or part of the support preferably includes a female 
threaded portion for cooperation with the threaded shaft 
of the adjustable poeitioniag member. 

One or more of the cable spacing portions may 
include a contour which extends from a lateral edge of the 
cable spacing aenber. ihe contour preferably coojprisas a 
slot, most preferably a laterally eictending slot, in a 
preferred eaibodiment, lengths of cable can be introduced 
laterally into the cable spacing portions. 

«he cable spacing member may include two or more 
.5 parts, yOildh may be coupled together, in use, to form a 
single cable spacing meniber. 

If the cable spacing meaiber includes two or more 
such parts, the parts may be designed so that at least one 
of the parts is configured to receive lengths of oable 
into cable spacing portions before coupling to form a 
single cable spacing member, but so that after coupling, 
separation of the lengths of cable from the cable spacing 
maaaber is inhibited by the ether part. 

The separation of the lengths of cable from the 
cable spacing portions nay be inhibited by preventing 
egress of cable from the cable meing portion via the 
contour or slot. 

Bach of the parts of the cable spacing member may 
include contours ^ich extend, in use, from opposite 
lateral edge of the respective parts, so that when the ' 
parts axe coupled, lateral egress of the lengths of cable 
is inhibited. 

*he features of the tensioning system described 
above will typically be used for securing and applying a 
tensioning force to a first end of each run of cable. 

Positioning and/or securing means for the second 
end of each run of cable may Include one or moare of the 
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features described in relation to the first aspect of tbe 
Inventloti. 

Preferably, the second ends of respective runs of 
cable are retained by cov^linff to a secondary cable 
spacing nemiber. 

Preferably, tbe secondary cable pacing neober 
includes one or aiore of the features described above in 
relation to the (main) cable spacing member. 

Preferably, the secondary cable spacing akenber is 
provided, in nee, inside a secondary support. 

According to a second aspect of the present 
Invention, there is provided a barrier including a 
tensioning system in accordance with the first aspect of 
the present invention. 

Prefeirably, in use, the barrier forms part or all 
of a fence or balustrade. 

Preferably, the barrier, in use, forms part or 
all of a pool fence. 

Preferably, the barrier includes a support and a 
cable pacing meiid>er for supporting and applying a 
i:eBsionlng force to a first end of each of a plurality of 
xans of cable, and a secondary support for positioning 
and/or retaining a second end of each of a plurality of 
runs of cable. 

Preferably, the barrier includes one or more 
bracing members for bracing apart the support and the 
secondary siqn>ort. 

According to a third aspect of the present 
invention, there is provided a method of tensioning a 
plurality of runs of cable, cciqprisingt 

cowling at least one length of cable to a cable 
member having cable spacing portions thereon for 
^peeing apart a plurality of runs of cable, and coupling 
said at least one length of cable to a secondary cable 
spacing member having cable spacing portions thereon for 
spacing apart a plurality of runs of cable, in order to 
provide a plurality of runs of cable between the cable 
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spacing m«aber and tixe secondary cable spacing meaiber, 

locatlajj the cable spacing meniber relative to a 

support/ 

providing one or more adjustable positioning 
5 »«nbere for adiuetably positioning the cable spacing 
awaiber relative to the support; 

locating tba secondaxy cable spacing member 
relative to a secondavy support? 

""^^^"^^^fl one or more adjustable positioning 
10 meinberB in order to tension the rone oC cable. 

The sequence of the steps stated in the above 
statement is preferred, but not essential to the aspect of 
the invention. 

Preferred embodiaente will now be described, by 
15 way of exaaple only, ^th reference to the acco«,a,anying 
drawings, in whichs 

Pig. 1 is a schematic front elevation of a 
barrier in the form of a panel of a fence, in ^ch a 
tensioning system in accordance with the present lawttition 
20 is dLnclnded; 

Fig. 2a is a schematic vertical cross-section of 
part of the fence of Fig. i, in the plane of the fence 
panel? 

Pig. 2b is a vertical eress-section on 8-8 of 

25 Fig. 2a/ 

Fig. 2o is a vertloal oroas-seotion on C-C of 

Fig. 2a/ 

Fig. 3a is a schematic vertical cross-section of 
a part of a fence of the tjrpe shown in Pig. i in the plane 
0 Of a fence panel. In yOildh a variation of the tensioning 
system illxuitrated in Fig, 2a is shown. 

Fig. 3b is a vertical cross-section on B-B of 

Fig. 3a/ 

Fig, 3c is a vertical cross-section on C-C of 

Pig. 3a/ 

Fig. 4a is a schematic plan view from below of 
^ parts which, in use, form an element of the tensioning 
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ByBtem ahovm ia Fig.s 2a to 3a; 

Fiw, 4b iB an end view of the parte ehow„ in Piff. 

Fiff. 4c is a cross-seetiooal view of elements of 
Fig-. 4a ooafigured for use; 

PiSf. 5a is a schenatic plan view from fcelow of an 
eleiaent of the barrieir. lUustratad la yig.« 2a to 2c, 

Fiff. 5b is a cxoss-seotion on b-B of Pig, sai 
Fig. 6 is a schematic partial oross-seotional 
view of an alternative e»boaiaeat of a barrier In the form 
of a fence, including a tensioning system la accoraance 
with tha present invention; 

Fig. 7 is a schematic front elevation of a 
further alternative eiiibodlii>ent of a barrier in the form of 
15 a fence/ 

Pig. 8 is a soheaatic front elevation of a 
further eaibodiaent of a barrier In the form of a fence 
suitable for dematoating a Btaircase/ 

Fisr- 9 is a scheaatic front elevation of an 
alternative to the embodiment of Pig, «. ^atd 

Fig. 10 is a cross-sectional view of a further 
alternative enibodiment. 

Referring to Fig. an enibodinent of a 
tensioning wte. la accordance with the present invention 
is suitable for Inclusion In a fence panel, generally 
designated I. m use, a preferred ertbodimeat of a fence 
panel 1 includes vertical bracing bars 2, 3 and vertical 
end posts 20, 30 which, ia use, space apart a 
substantially horizontal upper support 40 from a 
substantially horisontal lower support 50. a number of 
runs of cable 10 extend under tension between the upper 
swrt 40 and the lower sufiport 50 in order to provide a 
barrier which is impassible by <&decta which are unable to 
£xt through the space between two adjacent runs of cable 
35 10. The use of runs of cable 10 under tension to provide 
a fence which is, for exaiwle, la©enetrable to people may 
be more economical, convenient and/or aesthetically 
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pleasing than use o£ rigia bars at; the same, spaoin? or may 
provide a desirable alternative. 

^^^J^ing now to Fig. 2, a preferred embodinient 
of a tensioning ayfitem for tensioning- the runs of cable 10 
in tbe fence panel 1 will now be described. 

As can been seen in Pig. 2, tbe upper support 40 
is tubular and is attached at one end to the first post 20 
by a bracket 80 (shown sehematlealljr) which is provided 
with first and second fasteners 81, 82 (in this case in 
the foiTO of screws) for attachment of the bracket SO to 
the post 20. The other end of the upper support 40 is 
attached by a corresponding bracket (not shown) to the 
second post 30 (see Fig. 1) . similarly the lower support 
50 is tubular and is attached at one end by a lower 
bracket 90 (shown scheiaatically) and first and second 
fasteners 91, 92 to the first post 20 enft the other end 
(not shown) of the lower support 60 is attached hy a 
corresponding bracket (not shown) to the second post 30 
(see Fig. 1) . Provided within the tubular upper support 
20 40, is an upper bar 60 ^ich acta as a cable spacing 
»einber and retains a first (upper) end of each run of 
cable 10. vhe positicn of the upper bar fiO can be 
adjusted to tension the runs of cable 10, as will be 
described below. Similarly, a lower bar 70 is provided 
within the lower support 50. oOie lower bar 70 acts as a 
secondary cable spacing member, and serves to retain the 
second (lower) end of each run of cable 10 inside the 
lower support 50, at a predetexmined position. «phe runs 
of cable 10 do not attadh directly to the upper and lower 
30 supports 40, 50 but attaOh to the iqpper and lower bars 60, 
70. 

m the eiribodinent of Fig. 2, a number of discrete 
lengths of oable are used and each length of cable fiozms 
two runs of cable 10. a given discrete length of cable 
has a first swaged end 12 retained below the lower bar 70. 
The cable 10 passes through a first aperture 71 In the 
lower bar 70 and then out of the lower support 50 
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exbending vertically upwards (under tension) and passing 
upwardly into the upper support 40. Th^ cable tlien passes 
through a first aperture 61 in the uRper bar 60, passes 
borisontally a short distance along the upper bar 60 and 
then turns downwardly to pass through a second aperture 62 
In the upper bar 60 before passinsr dotoniardly out of the 
upper support 40. The cable then meads demiMardSy until 
it passes into the lower support 50 and then through a 
second aperture 72 in the lower bar 70 before terminating 
in a second swaged end 13 which is retained under the 
lower bar 70, being too large to fit through the aperture 
72. Xhe apertures 61, 62, 71, 72 through which the cables 
pass act as cable spacing portions of the upper and lower 
bars 60, 70, retaining the cables in position in the 
longitudinal direction of the bars 60, 70 and allowing the 
bars 60, 70 to retain the upper (first) and lower d^econd) 
ends of each run of cmble 10. 

A number of lengths of cable are provided to f ozm 
a fence panel, and each may be similar to the length of 
cable described, in the embodiment of Pig. i, thirty-six 
runs of cable 10 are provided, these being formed by 
eighteen lengths of cable, each fonning two vertical runs. 
Of course, in alternative enbodijnents, each length of 
cable provided may focm one or mere vertical runs so that 
in one extreme, each vertical ran of cable 10 is formed by 
a discrete length of cable, and in the other extreme, all 
the vertical runs of cable 10 provided in a fence or panel 
may be provided by a single continuous length of cable. 

m the embodiment shown in Pig. 2, it can be seen 
that the i^r bar «0 is retained within the upper support 
40 (whicih is generally tubular in form) and Is supported 
relative to the upper support 40 fay a nuid>ar of adjustable 
positioning members in the form of bolts 45. Saoh bolt 45 
has a head which remains generally external (although it 
may be counter-sunh) to the upper support 40. The bolts 
are preferably of a ta?pe that have heads which can be 
generally fl,^h with the support. Allen bolts are 



17:47 GRIFFITH HfKX ■» IP flUSTRflLIA PT 



NO. 526 (7016 



preferred. For security and to help avoid ^aiaperina^, 
bolt:s requlrlng^ specific tools to operate them, and having 
configuratlonfi dxEferent to the standard hexagonal 
configuration of an Allen bolt, may be used. Each bolt 45 
5 further has a threaded shaft portion iB^ch extends through 
an aperture 41 in the upper support 40, through a bolt 
aperture 63 in the upper bar 60 and is retained by a nut 
46 on the underside of the upper bar 60. Each nut is 
preferably retained in position relative to the upper bar 
10 60 even -nhen the bolts 35 are not in place by clips (not 

shown) • Suitable retaining clips are known jper se and may 
be maintained in position by engagex&ent with the portions 
of the bar defining and surrounding the apertures 63. 
Alternative means of retaining nuts 46 relative to the 
15 upper bar 60 will be aj^parent to the person skilled in the 
art. for example welding is an option. As a further, 
although not preferred, option (and if the thickness of 
the upper bar 60 is adequate) the nuts may be omitted and 
a thread may be provided on the internal surface of the 
20 apertures 63 » 

The upper bar 60 can be moved relative to the 
upper support 40 fay adjustmmt of the bolts 45. This in 
tun will move the upper (first) ends of each run of cable 
10, since the upper end of each run is in engagement with 
25 the upper bar 60. Tightening the bolts 45 will force the 
upper bar 60 upwards, and thus increase the tension in the 
runs of cable 10 « 

The lowcsr bar 70 is retained in the lower support 
50. The lower bar 70 is elongate and has generally V* 
30 shaped oross*-section with both limbs of the V-shape 

approximately the same length, xa use, the angle between 
the limbs points substantially vertically upwards and the 
V-shapod cross-section helps retain the swaged ends in 
position. The lower bar 70 will be described in more 
35 detail with reference to Fig.s 5a and 5b but, as can be 

seen from Fig. 2a# includes several pairs of cable spacing 
portions in the form of first and second apertures 71, 72- 
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Xii use, eacl& apeftiure 71, 72 aretaine a lower end of a rua 
o;f cable 10 (tthe lowejr ends conespond to the first; axxd 
seccaxd swaged end? 12, 13 of a length of cable) In a 
predetermined longitudinal position, and prevents the 
5 swaged ends from moving signdLCicantl^ in the axial 

direction of the cable, under the influence of tension in 
the cable. 

In this rabodiment, adjustment menibers are not 
provided for adjusting the position of the lower bar 70 

10 -relative to the lower supports 

Xn use, each run of cable 10 is maintained under 
tension and in a predetermined position by the upper and 
lower bars 60, 70. 

The bracabag bar 2 extends between the upper 

15 support 40 and the lower support 50 and is provided at its 
upper end with a pin portion 43 which extends into the 
upper support 40 and is located in an aperture provided in 
an upper support block 42 for the bracing bar, The lower 
end of the bracing bar 2 terminates in a lower pin portion 

20 44 which extends into the lower support 50 and is located 
in an aperture provided in a lower support blocli: 52* In 
use, th« bracing bars 2, 3 are securely held, under 
^mopression, between the upper and lower supports 40, 50 
and the upper ud lower siqn^ort bloojes 42, 52* 

25 As can be best seen in Fig.s 2b and 2o, the txpper 

support 40 and the lower support 50 are generally tubular, 
^<^ilitating their accommodating of the upper and lower 
bars 60, 70* Xna preferred embodiment, the upper and 
.lomer supports 40, 50 are generally cylindrical, although 

30 other box sections or partial box sections could be used. 
Fig. 2b shows a cross-section through a run of cable 10 
-:^Ksd so that the bolt 45 can be seen in the background) 
Fig* 3b shows a cross-section through a bolt 45 (so 
that a run of cable 10 can be seen in the background) • 
35 -phe upper support 40 has a longitudinal slot 47 

which extends the entire length of the upper support 40 
and which facilitates assei&bly of the fence panel !• 
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Similarly, tlie lower support 50 has a longi1:udiz>al slot 57 
extending along its length. The longitudinal slot 47 is 
at the bottom portion of the i^per support 40, a^^^ the 
longxtudiaal slot S7 is at the upper portion o£ the lower 
5 support 50, so that the lengths of cable 10 each pass 

through the longitudinal slots 47, 57 and need not contact 
the tipper and loner si:«portB 40, 50 (altbou^, in use, 
theor aiay do so} . 

The upper bar 60 is of generally C-shaped oross- 
10 section. This allows the upper bar 60 to have the desired 
degree of rigidity and resilience (disoussed hereafter) 
while being made from a relatively thin sheet of metal. 
The upper men^r 60 Is for clarity, shewn only 
schematioally in Plg.a 2b, 2c, 3fc and 3o but will be 
15 desoribed in more detail with reference to Flg.e 4a, 4b 
and 4o. 

Xt will be appreciated that In an alternative 
embodiment, as illustrated in Fig.^s 3a to 3c, a lower bar 
170 may be configured euid ttounted in the lower support 50 

20 in an analogous fashion to the configuration and mounting 
of the upper bar 60 in the enbodinent of yig.s 2a to 2o. 
•mas embodiment will be described with reference to Pig.s 
3b to 3o, although because of the similarities to the 
eaibodiment of Fig.s 2a to 2c, only the differences will be 

25 described in detail and elements fmrreaponding to those In 
Flg.s 2a to 2c will be designated bar the same reference 
numerals a^ are used in Fig.s 2a to 2c. 

The lower bar 170 is generally C-shaped in cross- 
section. In this OBbodiment, as can be seen in Fig.£ 3a 

30 to 3e, position adjustm^t meiid>ers in the foca of bolts 55 
are provided with their heads eaetemal and below the lower 
su^ort 50 and threaded shafts extending threagh 
respective apertures 5X in the lower support, through 
respective bolt apertures 173 in the lower bar 170 and 

35 engaging with respective nuts 56 tidiich are captive on the 
lower bar 170. The lower bar 170 is provided with cable 
spacing portions in the form of cable apertures 171, 172, 
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wZlIgIi function generally anaXoi^ously to the apertures 71, 
72 in the embodiment of Pig. 3 2a^ 2b aaod 2c. Tiglitenixig 
of tl&e bolts 55 will move the lower bar 170 downwards 
relative to the lower support 50^ increasing the tension 
5 in the runs of oable 10 • oOie bolts 55 associated wii:h the 
lower support 50 coonprise adjustable positioning ateobers 
for positioning the bar 170 in order to allow tensioning 
of the cable 10. mius, the enddodiment of Pig.s 3b and 
3e is siAilar in use to the embodiiment of Pig.s 2a^ 2b and 
10 2c, but because the position of the lower bar 171 relative 
to the lower support 50 may be adjusted, more scope to 
adjust the to&sion in the runs of cable 10 is provided. 

•Chis eaibodiiiiant also includes a variation in the 
way the braoing bars 2^ 3 are retained between the upper 
15 and lower supports 20, 30, Rather than being supported by 
blocks within the supports, in this end^odlment each 
bracing bar is retained top and bottcm by respective upper 
and lower retaining plates 48, 58. Each retaining plate 
48, 58 is generally saddle shaped to conform to the 
20 curvature of the tubular upper and lower supports and 

includes a central lug 49^ 59 respectively which extends, 
in use, into an internal bore of the bracing bar 2* An 
upper concave surface o£ the upper retaining plate 48 
abuts the lower convex surface of the upper sup^rt 40, a 
25 lower concave surface of the lower plate 58 abuts the 

upper surface of the lower support 50, and the braoing bar 
2 is held, in cosopression, therebetween and retained by 
the lugs 49, 59. Use of retaining plates 48, 58 external 
to the airports 40, 50 (rather than internal blocks) 
30 facilitates assenibly and allows placement of bracing bars 
independent of the positioning of the upper and lower bars 
SO, 70. Each retaining plate may have, but need not have, 
a central longitudinally extending ridge (not shown) to 
fit into and locate the retaining plates relative to the 
35 longitudinal slota 47, 57 of the supports 40, 50- The 

retaining plates are shown schematically in Fig* 3a# even 
though they would not be appar^t in a true cross-Beotion. 
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ReCerriag now to Flg.s 4a and 4b, a generally C- 
dlxaped upper ]>ar 60 as shovnx scbematiiGaXly in Flg*B 21>, 
2c, 31> and 3c may be formed froim two parts in tbe form of 
two elongate members 60A, 60B each generally If-ebaped in 
5 croBs-eection, and each having an. elongate generally flat 
rectangular machined section €3B with a respective 

elongate flange section eSA, fi6B depending from a 
longitudinal edge thereof. The machined sections ^5A, 65B 
include a nu2&ber of machined apertures therein for 

10 fulfilling various functions, namelys facilitating 

attachment of the runs of cable 10 thereto^ facilitating 
attachment of the two elongate members 60A, 60B to each 
other; and attaching bolts 45 (or other adjustable 
positioning menO^ers) thereto. 

15 xtk order to acGommodata cables 10, each machined 

o 

section 65A, €EB includes a number of apertures 61 for 
receiving and retaining runs of cable 10. Each of the 
apertures 61 includes a part circular portion 67 which has 
a centre which lies on or adjacent* a central axis of the 

20 machined section 60A, 60B. Each aperture 61 also includes 
a slot portion 63 which extends between the part circular 
portion 67 and the lateral edge (of the machined section 
65A, 65B) which is difttaX from flange section 66A, 66B. A 
cable can thus be fed into the part circular aperture 

25 portim 67 hy passing a oraitral part of the cable 

laterally through the slot portion 68 - an operation T^ch 
is less difficult than threading a cable axially through 
an aperture, and which allows intermediate portions of 
cables with pre-iswaged ends to be inserted into apertures 

30 61 « Of course, in a variation, circular apertures could 
be provided requiring axial threading of a cable 
therethrough, but sucOi a variation is not preferred* 
Apertures 62, as shown in Pig»s 2a and 3a, are essentially 
the same in configuration as apertures 61 and need not be 

35 detailed herein, 

'Th& machined sections 66A, 65B also include bolt 
apertures 63 to receive the bolts 45 or other adjustable 
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poslfcioQin£r mieziiberB and further include oozmectlon 
^er^ures 69 for facxXitatin? comxectlon of the elongate 
members 60 A, 6 OB to each other, 

4c is a oross-eectional v±sw, on C-C of the 
5 el^ente of Fi.^» 4a is an altemativie configuration, 
iUttStratinor the configuration of the upper bar 60, in 
u^e, and ahomring how, when they are coupled together the 
elongate membejra 60A^ «QB form a har with aperturee 61 
which do not allow a cable (not shorn) to eacit laterally 
10 from the aperture to a side of the upper bar 60 because 
the part circular portions 67 align but the slot portions 
69 extexid in ppx»osite lateral directions. 

Although the elongate nembers have been described 
with reference to the upper bar 60, it will be appreciated 
15 that in the embodiment of Fig.e 3a, 3b and 3c the lower 
bar 170 is formed in a similar way, and indeed in this 
embodiment the upper bar 60 and lower bar 170 are 
identical in cons truot ion* By way of illustration, the 
representation of part of a length of cable which runs 
20 horisontally along the upper bar 60 is provided in broken 
lines, and shows how the cable, in use, runs between two 
cable apertures, and passes around the shaft of a bolt 45 
(not shown in Fig« 4a>« in use, when the runs of cable 10 
are tensioned, the cable may bear i^>on the bolt shaft, but 
25 during assembly the cable does not signif ically impede 
insertion of a bolt 45 into a bolt apert;ure 03 because 
there is little or no tension in the cable. 

Fig.s 5a and 5b illustrate a length of the lower 
bar 70 of Fig.e 2a, 2b and 2c, *cthe lower bar 70 includes 
30 a anmber of apertures 71 (and apertures 72 are effectively 
identical and will not be described in detail) . 

Bach aperture 71 includes a partial circular 
portion 77 and a slot portion 78 which connects the 
circular portion to en ^ening in a lateral aide of the 
35 bar 70- 

a?he lower bar 70 is substantially V-shaped in 
cross-section, as best seen in Pig. 5b, including a first 
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limb 75 in which thB slot portion^ 78 are provided and a 
second limb 7S which depends substantially perpendicular 
from the fir^t limb 75. Vhe first and second limbs 75^ 76 
met at a central hold portion 79 which eaetends along the 
5 entire length o£ the lower bar except where it is broken 
1^ the apertures 71 « 

Xn a preferred embodiment, the cable 10 i3 f canned 
o£ 316 grade stainless steel aaulti** strand cable with e 33mii 
diameter. The slot portions 78 may be of a width 

10 fractionally less than the equilibrium diameter of the 
cable, allowing the cable to be manually inserted, but 
helping to avoid inadvertent egress of the cable from the 
part circnilar aperture portions 77* xn sucdb an 
embodiment, the aneudbers v^ch form the upper bar 60 and 

15 lower bar 70, 170 are preferably made from folded and 

punched 1.6mm 316 grade stainless steel sheet. Xn this 
embodiment also the slotted apertures are spaced at 7 Slam 
intervals along the longitudinal length of the upper and 
lower bars 60, 70, 170, She bolts 45, 55 which constitute 

20 adjustable positioning members are preferably M6 size. 

The pipe seoti<» which forms the upper and lower supports 
is preferably of 50mm outside diameter and has a 3mm wall 
thickness. Upper and lower supports 40, 50 and upper and 
lower bars 60, 70, 170 may be manufactured and/or provided 

25 in any required lengths may, if required, be cut to length 
either in advance or on site. Of course, many variations 
and alternative enibodiments of the described esibodiment 
are possible. 

Xn assembli n g a fence panel as shown in Fig.s 2a, 

30 2b and 2o, the following procedure may be used. (^Ehe 
procedure for assembling the enddodiment of Fig.s 3a, 3b 
and 3c ^11 be apparent from this description and will not 
be descr±bed in detail.) Po3t;s 20, 30 are installed with 
a spacing between them suitable for fitting of upper and 

35 lower supports 40, 50. Cable is attached to upper and 

lower bars 60, 70 by feeding appropriate lengths of cable 
10 (with pre-swaged ends 12, 13} laterally into one of the 
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members 60A^ 6 OB of the uppor bar ^0, placing Uxe otber 
uaoDber of tbe upper bar 60 laterally over tlie cables 10 so 
that the two parts (with generally L-Bhaped cro^s-section) 
^rtiioh ocmstitut^ the mesabers €02i, 60B of the upper bar 60 
tosrether form aa upper bar 60 with a generally C-shaped 
croes-sectlon. Tha menibers 60A, 60b of the upper bar 60 
are then secured together for eacample by riveting, 
screwing or bolting through the fastening apertures 69, 
see Fig. 4a, «he cables are then attached to the lower 
bar 70 by pliding lengths of cable laterally, via the slot 
portions 78 into the part circular aperture portions 77. 

The upper bar 60 (or upper bars since a plurality 
of bars can be used, if desired, in a single upper 
support) is inserted into the upper support 40 with the 
runs of cable 10 being slid laterally along the 
longitudinal slot 47. Suppoirt blocks 42 for bracing bars 
2, 3 may also be inserted into the upper support 40 at 
this stage (and nay be inserted longitudinally between two 
upper bars 60) • Resting the upper support 40 on a stand 
may facilitate insertion of the ui^er bar 60 into the 
^npper support 40 « 

Bolts 45 are inserted through apertures 41 in the 
upper support 40 and into apertures 63 of the upper bar 60 
BO that they reach nuts 46 • nie bolts 45 are rotated 
enough to engage them in the respective nuts 46 and couple 
the upper bar 60 to the upper support 40 • Jt will be 
appreciated that the spacing of apertures 41 along the 
upper support 40 corresponds to the spacing of apertures 
S3 on the uppBT bar 60* ^us, the upper baur 60 is secured 
in the upper sun^ort 40 with the runs of cable 10 able to 
hang downward out of the upper support 40* 3!he one or 
ttore lower bars 70 are inserted substantially axially into 
^te lower support 50 in a similar manner « Blocks 52 for 
bracing bars 2, 3 may also be inserted into the lower 
support 50 at this time. The upper support 40 is then 
fixed to the posts 20, 30 at the desired height by use of 
suitable brackets 80. The stand (not shown) mentioned 
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>ve, may £aolll%a1^e o£ferxagr up the l>araeleets 80 lio th& 

The lower support: 50, containlzig ^be lower bar 70 
will« at; this stage, be hangxxig from the upper support 40 
5 by the runs of cable 10. One or more spreader tools are 
then inserted between the upper support 40 and the lower 
support 50 « SttOh spreader tools are known per and will 
not be described herein in detail* She purpose o£ the 
spreader tools is to spaoe apart the upper and lower 

10 supoports 40, 50 to a predetermined distance thus prcwidinsr 
a degree of tension in the rons of cable 10 and both 
spacing and aligning the lower supoport 50 relative to the 
upper support 40. When the upper and lower supports 40, 
50 are spaced apart by the spreader tools, bracing bars 2, 

15 3 can be inserted between the upper and lower sui«K>rt8 40, 
50. In the enbodinent of Fig. 2a, the pin portions 43, 53 
of the bracing bars 2, 3 would eattend into the 
longitudinal slots 47, 57 of the upper and lower supports 
40, 50 and be retained in the blocks 42, 92 « Other foxas 

20 of securing the braoixig bars^ such as that described above 
with reference to Fig, 3a are possible « Xn a preferred 
embodiment, the bracing bars 2, 3 are 223iim outside 
diameter grade stainless steel tubes and are placed at 
intervals of 900utt along the length of the upper and lower 

25 supports 40, 50 « The lower support is then fixed to the 
posts 20, 30 using appropriate brackets 90. 

The spreaders are then released and removed from 
the panel 1. 

At this stage of the assenibly process, the fence 
30 panel 1 is almost complete and there is soma tension in 
the runs of cable 10 « However, for many applications a 
greater tension is r^pxired and in the described 
eembodiment the tension of the arans of cable 10 can easily 
be increased fay use of the bolts 45 to adjust the position 
35 of the upper bar €0. Adjustment of the tension a £&w 
months after installation may be desirable. Zt will be 
appreciated that the helical thread provided on standard 
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bolts proir±dQ0 a coziaxderable meclianical advantage in 
coznrerting a force used to rotate tba bolt into an axial 
force betitfeen/ for exanple, tbe bolt and a nut« Vh±B 
mechanioal advantage allowa a considerable tension to be 
5 applied to tbe cables witbout difficulty, in tbe 

preferred embodiment, tbe bolts are tensioned to a torque 
of between l.OSbn and l*5Sba axxd tbis provides considerable 
tension in tbe runs of cable 10 • The system is also 
advantageous in tbat because the tension in tbe cables is 

10 det:ermined by tbe amount of torque applied to tbe bolts « a 
predetermined torque will provide a predetermined tension* 
Thus, use o£ a t;orqtte limiting tool such as a t:orqae 
wrencb makes it easy to apply a predetermined tension to 
the cables. Alternatively, an Allen bey (or Allen wrencb} 

15 may be provided with a handle of a lengrth ^d&icb 

facilitates manual tightening lap to but not beyond, tbe 
desired torque. "O^ically, tbis will require an Allen key 
with a short handle to restrict the torque applied « 

The barrier or fence panel is thus provided using 

20 pre-cut and pre-swaged lengths of cable of approximate 
length, and bracissg bars 2, 3 of predetermined! ^Length 
which must, of course, be consistent with tbe len^h of 
the cable. 

It will be appreciated that many variations or 
25 alternative esdradiments are possible, for example as shown 
in Fig. 6 the upper and lower supports need not be 
generally circular in cross-section but may be box section 
supports such as an upper box section support 540 and a 
lower box section support 550 which are generally 
30 rectangular in radial cross-section. Farther in the 

embodiment of Fig« 6, the upper bar 590 and tbe lower bar 
570 do not have a generally C«*8baped or V-shaped cross- 
sections but are generally planar bars witb appn^priate 
apertures and/or slots provided therein. However, the 
35 bars shown in Fig.s 4 and 5 are preferred r m^ are 

structured so tbat there is a degree of resilience or 
ibpringiness in the bars 60« 70, 170. This helps to 
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provlda substantziaXly uniform tensxoix to tl&e cal>le& 
attacslied to tha bar even if there are small variations in 
thB lengrtfa. of cable. 

Furtliezmore, in einibodiments tho snms o£ 

5 cable need not be vertical and in some embodiments the 
bars may be extenal to the supports • Xn some 
embodiments, the (tubular) supports may be ourved, and the 
bars may be relatively shcnrt in lengthy or nay themselves 
be curved, ao that they may be accommodated adjacent (or 

10 within) the curved supports « 

Fig. 7 shoMTs schematically a portion of a fence 
generally desigoeiated 600 in which zuns of cable €10 e^end 
horizontally between horisontally spaoed apart oabla 
Spaciasr members in the form of bars 640, 650. The first 

15 and second bars 640, 650 are external to their respective 
first and second supports 620, 630 » Each of the first and 
second bars 640, 650 Is attached to a support by 
adjustable positioningr members in the f oxm of 
schematically represented bolts 645 each bolt havixig a 

20 head 646 on an external side of its respective support 
620, 630 and a nut 647 on the internal side of its 
respective bar 640, 650* 

Furthermore, the runs of cable may be orientated 
in any desired direction between suitia>ly £vaeed apart 

25 cable spacingr menbezrs and Fig. 8 Illustrates the provision 
of inclined zuns of cables 710 between a first support 720 
(with a cable spacing mend^er, not shown, provided therein)' 
at the top of a flight of stairs and a second support 730 
(with a cable spacing member, not shown, provided therein) 

30 at the bottom of the flight of stairs. Thus, in this 
embodiment both the supports and the bars are 
substantially vertical and the cables 10 are inclined. 

A further altexnative, illustrated in Fig. 9 is 
an embodiment in which a first upper support 840 and a 

35 second lower support 850 each include respective cable 
spacing members to which cables 810 are attached, ^e 
supports 830, 840 and the cable spacing members therein 
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are Inc^lixxed bet:weeii upper and lower posts 82 0# 830 
respectively to form a barrier demarcating a. f liglit of 
6taird. xn tills axubodii&ent t3iere£ore, tlie cable spacing 
menbars asad supports are Inclined but tbe runs of cable 
5 810 are substantially vertical/ running between vertically 
spaced apart apertures in the bars, xt will be 
appreciated that for aestbetlc reasons r embodiiDents in 
whicb the runs are not parallel conld be provided. 

7ig. 10 illustrates a further eittbodin&ent • in 

10 this embodiment, a tubular cylindrical upper support 1040 
which can act as a hand rail and which Includes a 
longitudinal slot 1047 # is provided with an upper bar 1070 
therein^ The upper bar 1070 acts as a secondary cable 
pacing member. Vhe upper bar 1070 may be substantially 

15 id^entlcaX to the lower bar 70 of Fig«s 2a, 2b^ 2c, 5a and 
5b and retains swaged ends 1012 of one or more lengths of 
cable which form runs of cable 1010* A lower bar 1060, 
which acts as a cable spacing member and which may be 
substantially ident;ical in form to the upper bar 60 of 

20 Flg^s 2a, 2b, 2c, 3a, 3b, 3c, 4a, 4b and 4c retains the 
lower ends of the mns of cable 1010. A support 1040 
including spaced apart internally threaded apertures 1041 
is attached to substrate 1020, such as the floor, for 
example by bolts 1042 # 1043^ Adjustable positioning 

25 members^ for exasnple in the form of bolts 1045, eactend 
through apertures 1063 In the lower bar 1060 in order to 
adjustably position the lower bar 1060 relative to the 
support 1040. The runs of cable 1010 may be tensioned by 
operation of the bolts 1045. Xf desired, one or more 

30 dress covers 1085 may be provided to mask the tensioning 
mechanism and to provide an aesthetic finish. Xn a 
further variation, a separately manufactured lower support 
1040 need not be provided and the bolts 1045 x^aQp instead 
be operatively engaged with a suitable substrate or 

35 preferably with female threaded sleeves provided tbereln, 
for cooperation with the bolts 1045. Xn this case, the 
substrate, such as the floor, acts as a support for the 
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cal>le spacing member (bar 1060) . 

A11::liougb uniltistrana stainless steel cable Is 
descz-ibed, cable o£ any suitable ooin£}osxti.on may be used* 
Xt is preferred tbat at least two adjustable 
5 positioning menbers are provided for tbe cable spacing 
mesnbar (such as bar 60} • Still aore preferably, tbree or 
four posit ioning meiobers may be provided. In the 
preferred embodiaent, an adjustable positioning- meaiber is 
provided for eacb two runs of cable. Xn alternative 
10 embodiments^ an adjustable positioning member could be 
provided for each three, four or more runs of cable* 

Embodiments of the invention aire particularly 
suitable for pool fencing. Zn this application, it is 
iiqportant that passage of children between runs of cable 
15 should be prevented, and the easily attaiaoable and 

adjustable high tension provided in the runs of cable 
makes it effectively iiopossible for a child to push apart 
two adjacent runs of cable* 

Although in the described eaSbodiments, apertures 
20 ere used on the bars in order to space apart the runs of 
cable, other meems of spacing apart the runs of cables 
could be used for eacask^le, suitable indentations in the 
bars, siuLtable lugs or hooks or the like oould be used* 

The words "comprising, having, includlng^i' should 
25 be interpreted in an inclusive sense, meaning that 
additional features may also be added. 

It is to be understood that, if any prior art 
publication is referred to herein, such reference does not 
constitute an admission that the publication forms a part 
30 of the common general knowledge in the art, in Australia 
or in any other country* 
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Variablems and npdificatlons can be loado la 
respect: of tha invention described abavB and defined in 
tlie following etateement: of elain. 

A tensionincr system for censionlna cable 
caauevisinffs /"^ 

a 09ble spacing meadrar with a »luralii:y of oable 
spaclnfir portions for spacing 9P9xt a plurality of runs of 
cable; 

a support for supporting the cable pacing 

one or more adjustable positioning members for 
positioning the cable spacing member relative to the 
support wherein, in use, adjustment of the one or more 
positioning neiia>ers to position the cable spacing member 
relative to the support adjusts the tenslaa In the runs of 
cable. 



Dated this 25th day of October 2002 
JOH» THEODORE VYVYAM-VIVXAH 
20 his Patent Attorney 

BACK 

Fellows Institute of Patent and 
Trade nerk Attomeiys of Australia 



I 



17:47 



GRIFFITH HflCK -> IP fiUSTRflLIft FT 



NO. 526 0032 




17:47 



GRIFFITH HftCK ^ IP ftUSTRPLIft PT 



NO. 526 [7034 




02 17:47 . GRIFFITH HftCK IP AUSTRALIA PT NO. 526 Q035 



W1 



-4- 



Ufi 




17:47 GRIFFITH HACK -> IP flUSTRPLIA PT NO. 526 G22B 




7/9 




